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ABSTRACT : 

PURPOSE: To compute distortion with high accuracy without 

accumulating an 

error on the measurement of the quantity of the BlBSBBHSRBIl 

displacement of a 

measuring mark image when the BIBSH88KBB8HKBB3B8BEBBroBI optical 
system is 

evaluated on the basis of a difference method. 



exposed 



on a wafe 



CONSTITUTION: The pattern of a test reticle is 

(a step 

101), second BBBBiSBBEl is conducted at a place displaced in the (x) 
direction on 

the wafer (a step 103), and third BBfflBSBKH is performed at a place 

displaced in 

the (y) direction on the wafer (a step 104) . The quantity of the 

positional 

displacement of a box-in-box mark image formed by multiple 
the 

difference of distortion, is measured (a step 106) , the values of 
weights 



1 1/8/2005, EAST Version: 2.0.1.4 



w<SB>xi</SB>j , w<SB>yi</SB>, <SB>j</SB> applied to each difference 
distortion are determined (a step 107), and the X component of 
distortion is 

obtained by loading addition by using determined weights (a step 
108) . 
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(54) mm<D^m x-rxh— >3>ti-aii;&a 



(57) [gJiSf)] 

Ufca (Xx«;/:/i 0 1). ■:7iy\±T?x;&|6]{c-rti/b 
ffie(C2IlB083fe$ffVi (;^'r«yyi0 3) , ">XA 
±Ty*Ifi](c-rnfc©efC3[HlB©®3t^?T9 i7.7-y 
:/i 0 4) , #-ttS3t»c±0}g«S$n;t5l^<y^x • -f^ 

>S&thjB!lb (X'ry:/'10 6) , ^x-fXh— >3> 

T'lO?) , St^Snitfi^-SrfflViTJnaMSlCiOT* 
^Xh-v-aXOX^i^S^** (Xx^y^lOS) , 



1 0 2 



1 Q 3 



I 0 4 



1 0 5^ 



1 0 6- 



I 0 T> 



I 0 B->^ 



I 



>OXa^ DTi. 1**16* 



I 0 
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tan 1 <D:ij\^\zm^mmrm 1 1 owiRtt^ 

BEH$ n-Si^lc, «iten2 0;&|fi]{CRff;tMllTm2O) 

i'S. Miami ffi±lcBBeU WEm2ffl±JC^JfcttO 

^^^^?fiiif\-LTm?mm±\ziSL§et^mixut ; 
•r?>Mzmi(imzm^mmmnvit^. mmmn 

mwitmtim2<D:^\^izm^t^:fj\^izmMm\zm^ 

&m(fafi^3t^JS&^bTHlffBSec±{cS:^-rsm 3 X 

mt : ttifas«±©WfiBm 1 xsRy^m 2 xsT-mss 

ft(Cf£:i;fct™M^£*J6^n4xet ; iilBS«±®M 

tan 1 xssi;^ 3 xm-v-mmyei)mt>tirm^(D&. 
B®-?-n^nfci5V5T. iiis3SixeRt;m3xsi?© 

m\R(Dmt(DmMmuiiLm'rnmizf^^CTzsmm^^ 
tb^m^xut: m-m&wi±-^mi&mm:^\^\z^vx 

V3 >tf-aii©Sipi;ssfffM{cMUTWfam<i xezi 
5 xmr7)^sf)^ntcm^(Dmm\z^n^nm^^ 
ii^v. mm^(om^<Dmm^omizrj:i,t\,^^^f^ 
TT?, «(i8as$4X8&rxii5xsT**5nfcf)-»nio 
tfajs?Mowfa«scotti^$fflvi&SDa-flijia^i^«*« 

S/Mc;f5:^J:5»cWfa«lllcoa^!^&5£ftsn6X8i: ; 

Km6xsT*de.nfcffiisc®ai^?£ffl^iT. fiiiEm4 
xuRxfrn 5 xsT^d e ntn-ainioijaajD^^fTo 

gam)£©ttwwi^o©x^ X h— >3 >?&*«)^® 7 X?J 

(a^«2] atiEm4xsjcfe«r»T. Msafi*tw:ft<£ 
B-rnffiw^n^n*^ e, fita^g(©ffl^*w;s:ffis-rns 
©vi^iii^s 1 5K^T# ^nfci^s^Mtati-ajfii 

^mm7xm\z^^^x. m^^f ^xh-i^ a >mmt 
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. MIB^SXgtciJV^T. mrlBffi*fW:^tfegTnfi®-?-n 

f&mi:miy3\\^^xn^n■nl^^M^mmwrmmilV, 
10 wffiB7xetc*5ViT. wsx-i'xh-v'3>sfi-aii-r 

'^ttfMiriJit^ 3ii(:«±®x^ X h-v3 >5** 

t &#m<!:-rs»*3a i mm(Dy=^ x h-v3 >n- 

[tt*«4] MEr-<Xh— >3>?6tl-a!|-r'<^fhSI 
RtXx^'Xh— >^>fi•al|®^^P<h7i^m^^il^1• 
®ffi«®ffifi^cMLT, flfifBmio*f6]ic^a-rs2t5 
©ttST wiB^ 4 xgT^fe e)nfcfi-i!ini{cft4$ 
a**-€-n-enw.i2&c;w.2ti/T, iitBm2®:)^!B)fc 
' mmt^ 2-^<D&mxmum 5 xs-cst?* 5>nfefhii'itt 
if \zn^tn^m^t:'tn^tiv/,imJ^wy2tbTztt. 

— Wil +Wi2 +Wyl — W»2 = 0 

[0 0 0 1] 

— >3>fffflii:^fte(cMb> mxifH^mPf-mf'. 
«^x«»i^asm'\i/ K^^u vi^7 7>fXST©jg•r 
^^^c^ffl$n^S:i^g^gttt&afsn^ai^7t^JS 

[0 0 0 2] 

(D/'^^'->mwLse^'^jh^iftbxy^ h i^vx hiim 

J9J^Jt#?^tcS^$n5«g«i!t#14®W^®5ffl«*S«i)TiiJ 

*«fft)n5. sigotss^3t^3STttx><xh— >3>& 

^mm:^mtbx. T^mmA.^Ktmmm^miz^^mm 
[0 0 0 3] ig9S:#iSLT, ^(D^^mzj^^mw 

50 X. X*|pI®BgPiAx®&tf-a!l^Xo (=0) , XI . 
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3 

xz , •••{C*J(t5*KCDx-<:^h-'>3>D (xi ) \t 

m9 (a) (Dft^lT^$n.2>fe©t-r-5. C(D&imi 

[0 0 0 4] 'A\Z. -5-(D':7XA*i«fi3nTl»^Xx- 

(xi ) 13 9 (b) ©{Efc^®ft^g2-7jK-r<t^tC, 
1 SI B CDx-r X > 3 - xy3^\ZA a tUmmi' 

rch<D\zu^<, iE-cT. ^©-fiss^^fnjt'i^xASsi 

^, 12 9 (c) iC^-fiSIC. "i7XA±©^ 

thailAxo , xi , X2 . ••••{C*5V>T. llHlBtCgit 

$ tifcs-si - i: 2 HI a tcsijts n^wan/i - 

>^i:©fi:tt©SAD (x 1 ) s^j6^o ;i©^ad 

(xi ) \Z (Ax/A a) ^ST-SClttCiO. x^-X ^ 
h— >3>D (x. ) ©M^^fil (la^^ffl) d (xi ) 

[0 0 0 5] ^^T. 0ijA«jf,'t (xo ) ^mmtbx 

ttSJ-'^xi \Z^n^s\9.±(Dy'4 — V3>F (x 

i ) (0 9 (d) omms) ^Miti>izit. ifMxo 

~x.ST©3l^ffid (xi ) &iffl(|f-rn«J:Vi. BP 

■5, j (CMf^O*^?. i - lST©fP^ZT«-rt) 
©tLT, X'CXh-v'3>'F (x, ) «;^:©J;5Cg 

C0 0 0 6] F (xi ) =Sd (xi ) = {SAD (x 30 
I ) ) • Ax/A a 

lintZiO. ^[S©x-i'Xh-v-3>D (xi ) A^mA 

mz^m^n^. ^^m^i^t, ^<Dm^>mz^^m\ 

©WT©x^xh— >3>©M^£iij*:**. mmi^ m 
7L \m% 7 ^ H © t^'ttts) e. ttiii{4e^T©x 

-<Xh-i^3>©MSSli[U ;i©ll^filS:^-©tl-S5fi 
[0007] 

>«i©&firnft*tU>;x h U-'>3 >iBJ)£ttl^fci 0 

©X'CXh-->3>*«tfaiT#So bA^b?4*j?,, im 
(c«^E-©u>?x hU'-v'3 >ai)g«^fc«^-5es©th 

lhiR1/X3'->«^©ffifi-fnffl©tfJH!l 

«s*tct)-€-n^nm)£©tn?i®ii*i#snTVJ.&. %-o 

ti-91,^.B<l:#S©H-S!lfi*«$n-S. r ilC i 0, S2p 

e.iEnfcif-a!);^T©xw x i — 3 >©n-aiiKs*t 50 
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[0 0 0 8] ^fc. ^^J-ST-ttC^XAXT— i^<&BS(jb 
T'5X/\?£XT->y tf>i7'^?-ti'T#aSJtS:fT^;t*. ^ 
ttg3t$fT'5IS©'^XAX7— >?©fifi^*ISS*t^© 
X h-V3 >©tHB!lig«fC3^-r5i^gt^.5. 

tt. '!;xAXx-s;o&aftJi)ISS^ffiM$-a--5Ci:*« 

[0 0 0 9] ^mmmis^^mzm,^. ^^as^tcit) 
jg^$nfcttjwv-i?«i©fi[fi-rnft©fhaiiie*tcscf 

v>TSi^?t^js©x-i'Xh-->3 y^%m-^=T^7.Y 
— >3 >tfa!i;5sicfci.iT, ^©{4B-rnft©ft«^ 

x-v'<£IKS()UT^Jttt©S«©fi:e5-f 5 U/d:*^?.-?- 

©s«±icttaii-7-ir^$^asg^b. c:©OTa-7-i7 
^©fifiTnft&ffaijL.« c:©'aHTnffl©ti-ai^«ic 

X h-'>3 >tf-aii;^tetc*i^T. ^©fiffl-rnfi©ffi-sij 

^MS^a$-ti:^^i:^=c<, l.:3^©X5^->'©fi[Bft 
Ji)^M©;Kg^£i£«$-&Ti*iiSStx^ X h— >3 

[0 0 10] 

v- 3 miffi±©A^->©&Sm2ffi± 

\zmii'-tim^%^% (13) ©T^xh-i/3>®t|- 

iHil:^Sfci3V^T, si/McM^'cC^mi©:;^!^) (x:^ifi]) r 

> (2 7) *Sjg^i£$n, WffifflA^-> (2 7) tt^© 
mi©:&|BHcm)eWR8T?^l©±R (2 8) t^l©iij 
R (2 9) t*WS$n^t*tC, ^■©^2©;'7l^tCRlT 
^P^^Tm2©±R (3 0) tm2©iiJR (3 1) t*^ 
EHSnfct)©Tfe^g¥«fflvx^' (1 1) ^. ^©B 
l.S±fcEBU •€-©^2ffi±tCJg4^ffi©S« (14) 
SEBt, W«ffl-7Xi7 (11) ©A^->©^S:g!^ 

(1 3) ^it\^x^^ (1 4) ±!r«:j^r5mi 
XSt (Xx-;;:/l 0 1) , ■e©ff«fflvx^<!:^©S 

«t?£-5-©m 1 ®:i&i«ijic*tft;-r4*iR]fcffl^Wfcf5f3tw 

RSjgtffSLm ■?-©Mffl-7Xi7©/t:5'->©^S 
(13) $:/M,T^-©S«±lcSi^-r-5m2 

xs (xx-;/:^i 0 3) iL. ■e©fffliifflvxi/t-e©S 
«t &-€-©m 2 ©;&i6iic^*;&-r*;&|nicffl*t«itRS;£m 
filfcWei/m ■e©!iftffflTX^®A3'->©«!S 

^i^3t^js (13) &^bT^©ffi«±tja»-r«^3 

(Xx-;/:/l0 4) t. SWr^. 

[0 0 11] s»c*5BWtt, -ewss (1 4) ±©-?-n 
&m 1 isftz^^ 2 xsT?nasit7i^fft>n-5ffli?c©ffi 
Btcisv^T. -en^-*n-^ne^ixeRt;m2x@T© 

S^tlCJ;-DT}gfiE^5nfc-t©^l©£R©^ (2 8W) 

t-e©m 1 ©S'jR©tia (2 9W) ^©ffi^^w/ccfie-rn 
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fix... t^&i;:fcffaiHB**«)S^4xe Ux^yi 

0 6) t. ^osffi (1 4) ±cD^ne.^iigst;^ 

^■•n^n6.m i xums-mzjM-vci^mzx^xm^ 

Snfc-5-W^2®SRO» (3 0W) t-?-om2CD9JR 
OS! (3 1W) <!:Offl*fW?4fiS-rnffiYi.i 

©fffWK^OfflgcOa^^^w. 1.1. w, I . J Sffl VifcJPSH 

vi,j<£;^j6-5lg6ie (7.xu/yi07) t. doige 

Xg-C*J6^nfc1ti:(D2*w,i.i. w,i,j <£;fflViT, 

•en & m 4 xsRi^^ 5 xsT** 5nfcf^alIffi©as 

[0 0 12] c:o«^, II4XS U5"yyi 0 6) fc 
enfcM^sifaiittx' ,.j tu msiim (xx-y:/ 

1 0 6) lC*5ViT, ■¥-n6fflJtW;a:ttB1'nitYi.i .© 

^-n^-'n;6^e.^n?,as-rntto¥i^fi <yi.i > 

ICiO. Sl7Xe Ux-.yy'l 0 8) IC*5^>T. ^-Ox 
[0 0 13] ^Tc. m^xm Ur-yZfl 0 6) tr*3V^ 

T, iE-n6ffl5i^w;s:ffiBfnftxi.i o^n-t'n*^^.-^ 
0 6) tcfei^T. -^-ne+sj^WTififiTnffiYi.i o^- 

U5ltiTi#^nfciK**tf8liIfflY" .., tt^^itiZ^ 
D. S57Xg UT^yT'lOS) tCiitiT, ^<Dy=^7. 

[0 0 14] ^Or-<Xh— >3>?fe«-jB!|-r'^tr 

n5ffl:*-Sr-€-n-enw..Ri;w.2 tUT. iE-om2co:i^ 
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[00 15] 

-w.i +Wi2 +Wji — Wt2 = 0 (A1) 
[0 0 16] 

l/-->3 (;ffiSa'l5g«) ^l^iO. ±R©^ 

(2 8W. 3 0W) tIiJR©«6 (2 9W. 3 IW) t<D 

10 0f:£©sipji^?5»sx-<;^h— >3>©ttaiic* 

T ©R^^©»l?S(C»o T^©ffl^W?S:&B-rntt^&in» 

UTtifcfcfe, ^(Dm^A^&<m\zu-3xnm^mi)^ 

[0017] cniC*tbT*J«WTtt, ttiS©H-jW^-C 

m^\ix:^\^<D'f4 7.h-'y3>^^tb^m',z. m4x 
nRz^m 5 xigT** i^tirzmmm(ox!$.»iz^n'en 
a^w.i.j, w, 1 . 1 d^#-^^5ns. -g-LT, a* 
w. 1 . J . w, 1 . ) (D^mm^ii 1 1 5 ^#tt 

20 i)im^-^n. ^n^a*w,i.i. w,i,i grfflV^T^ti-iBlJ 

ffl©x^^i-<£jnasD»-r-5c: tjro; o x:^ip]©x^' 7. h 
— >3>*i#aisn^, w-dx, ^mmM,x<Dx:^f^<D 
r^'xh— >3>sgmt-sgg{c. -en^nttawi^M© 

mm<DX0Simm^^n^rcib. mmm^^mntzm 

[0 0 18] ^Tz, l|4XeRi;^5Xgl3*3l.iT, i 

®4xssi/ii5x@fc;feiiT, um-^ti^ 

ag3t«:fT5i5©xx— (^/lAXx—;^^) ©&b 
ft*iss©rt©o^fi!6^^ (w-i^m . Rzfi'^m (m 

n, 2;*:£ii±©x>rxh-v'3>fK^^*iii5«atc*i&e. 

[0 0 19] KIC. l|4XgRtXII5X@lC*3V»T. 

m.tr^m'^\z\t.. ^a@^*fT5is©xx-i^©ffiB 
ife«>iss©rt © 0 2 *»s^>*t^^cis§5^ s n 

[0 0 2 0] syt. (Ai) sc®^frtt> ffiac©fftS!i;i^ 

t;a:-5fi-SJ.>Sei^1-©ffiit©j^5©x-< ;^ h-v-a >*ti:© 
ck^;a:fi|-efc> ±<-€-©i^S*S»*;a:(r»^t£aUTVi 
•5. 

so [0 0 2 1] 
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)vxf—iy 12 ±\zmm^n, ^^fm^omm^^m^^ 
©KJtfflroflSMifc I L i^&yyfn i (iSfiS 6 5 

nm) . K r FX^^v'VV-lfJt (SS2 4 8nra) 

SIKJK*^ 1 3 Oi9;i^f&^^ 1 / 5 

(0 0 2 2) ^fc. 1:71^1 4 «[iieiffi:^'^XAx- 
:/;n 5S:/^LT':7XAXf— v±lc:«}t^nTVi^, 

0, Z«HcSit;a:¥iSl^T02Oi(giliitc¥ffCX«i«, 

0 2(DffiMlC^itlCYfftSr®-g)o l/5^^J?Jl/X 

X- v'l 2«, x^r[^i]> y:^[S]. siXiEite;^!^] (61;^ 

nX'r-^fU, Z ^^iPlfC^zXA 1 4 ©ficSSiSiSE-r 5 Z 

zf'-v^ie, x:^i^]ic'^xAi 4rc>fi[fi?fei6S:ff5x 

[0 0 2 3] 6±\Z\t=^m^m(DL^m<D 

-V 1 6 COXffig&r;Y;ffi®*i;^^MA«0. 0 1 wm 

'5:f|-L-TfKB)i^-^2 3lCj;0lg«)$n. YXx— 
8ttj£»?^ai;2 2S:/M'Tffil!)^-^'2 lC<tOK«i:^ 
ns. X«|!iffl©T#H-2 0&t;Yttffl©TSlsfHlJ;0-?- 
n^n^XrJ'^n^X^gSOiYlgSJ; 0 
(X. Y) Tabs. 

[0 0 2 4] MtC. ^mat^^ 1 3 ®ffl!lffi{;::t- h 7 * 
-*X?r<©2l3te^^2 5Rt^S5teJ^2 6*^gBB$n, SlJt 

AXlC^fbT^^dtC^XAl 4©g3B{cm^$n. ^0 
gffifC^J^tfXUy h^*<fi:j^$n5, -€-bT, -€-©7> 

3t?S2 6 rtOSJfe3S?±t-€-©X 'J 5/ 

fc7:f-:^xm^*^ai:^$n5. -JXAl 4©JiB5*iZ 

h«»©«imfi*«^<i;f«. -ecT, ^«e>':7XAi 4© 
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m)^^<Dmmmizu^^v \z z 7,7— -y 1 e sksot-s 

[0 0 2 5] ^IISS^iJTSS^it^JR 1 3©x-<X 

^-hmmmhxwtm-r^. ;^©«^, isi^3t^?^i 

3 0S^t7-i'-;i'HSr2 OmmX 2 OmmOIE:^J^t 
^®^^7^'-;l't-'±llS£«2mmPs']f!i-ei IfrX 

1 1 jij©v h u yi;xmznim-^nTzmm.^\zidH^ 

10 [0 0 2 6] 07 (a) tt. -€-©S5t7^ -JUHiO 1 
IffX 1.15iJ©Vh'J2/i7X!K©W-ail^'&^b, 07 
(a) lC*tiT. &«-«lil^SrP..i t?gb (i = l~l 
1. j = 1~1 1) , ^tj-aMx-cXh-v'3>*D 
..I T«-r. HIC. ;i©x-<Xh->'3>Di.i ©XJSK 
^J'Ry;Y^^?& (Dxi.i , Dyi.j ) TSfo -tOx 
^' X i — V 3 >S:li-ffli|-rsfci*. B)fS©ffFtffflv-i^;Oi 

[0 0 2 7] 03 a, i^mmmt^mM^mT'T.hu^ 

20 W5"i7;H 1 T^0 2©fii^3t*^l 3<&^L'T'j7XA 

1 4±(cSi^U^c!K^-^©A:S'->Ea^SUT<.i^, 
mt>, 7-7.\-V^i>)\^ \ lT©iSJfc?S4 0(^©/^^'-> 

-^'itTOM^3'A:J'->axy h2 7;^^SBa$nTV^ 
•5. #M5^Ai5'->a.X-;; h 2 7[«©X:&[p]KlXY^f(6] 

oHiitt':7x/N±ictai^$nfcttSi-e-€-n-en 2 mm-e 

[0 0 2 8] 0 4tt, g^)-/i^'->:xr:<y H 2 7©i¥«ffl 
i^lS^^^L, c:©ig4lci5ViT. M^J-A^->-a.xy 
30 vnxz \t. s R t \yX(nMA<r>ts y i' x-r-i^ 2 8 , 

SU^iJRtUT©l^fflii©7}^<yi7 7,-7-i7 2 9 7)tx:;^i^tc 
WISdTJgl^^n. £RtUT©^#J©Jf^-;/i'X-7-i' 
3 0. Rt/iiJRi:UT©rtffli|©jH->^XV-i7 3 l^^Y 

2 9.31 tt-f-n-€ni1-fflJ©xt^ i7 2 8 . 30 

©rtffl»ciR*^;^t$T^^. c:©«^, ^•;/i;7Xv- 

:J7 2 8, 2 9ttX:;&[P]tr'^XAX'r->'2rXT-;/fcf>i' 
$-&TSifr5IS©S^i-A^'->axy h2 7©{4H-f 

n«rttil)-rsfc*©v-i'T*0, 7}^.;/<:7Xx'-i7 3 

40 0, ■iWV{^^\Z'0XJ\7.'7—V'-^7.v-v\iy'f^'± 
TSJfr-5K©S^^A^'->ax«;/ h 2 7©jifi-rnS: 

[0 0 2 9] 0i©xxy7^i 0 1 tfcV>T, 0 
3©xX hP-5^;j7;H 1 TS-0 2©^5^i:7;UX'r-v'l 
2±lC«Bb&t^S8-e. ^j^Jtl^^l 3S:/rUT'5XA 
1 4±tC-^©5rXM'5^i'JH lTOA^->««-S 
Xxy:/1 0 2»C;feHT. -i^XAl 4 
±frX:&|«]IClf-y5^Px, S.tXY:^r&Jtttf-;/5'PyT-r 

50 i;PyJ4-tn-en2 OmmJ;0*€r<e^SnTViS. 
Version : 2.0.1.4 



9 

[0 0 3 0] Z.(Dm^> H5{C3^-rJ:5»C, •:7XA14 

±©->3-7 |>®J6S3 2A~3 2 Ftc^n^niaaroxx 
x7—'jmmjh (X. Y) {zwfuz'^xjM 4nzox 

/\&m^ (x. y) SHO, S«]tK3t3nfc->3y h 
^«3 2 A04''^<D':7XAJffi^l^ (x. y) TWiffiSS: 
(xo . yo ) tt^c zcom-^. '^X/M 4(D'>By 
hmm3 2A~i2F<D<i>'b(DOX/\M'»J^ (x. y) 
•V(OmWt (xo +N • Px. yo +M • Py) ttt 
6»Nro«SHttO~2-CfeO, HSMOfSHttOX 

[0 0 3 1] xt->7:^i 0 sicisi-iT. "^ziai 

4±-p->3y Nfi«3 2A~3 2F!i^6^n-?nx:;&l6l 

c A x fzi'frnitiSLm\zm s o?^;^ h u^i';!/ 1 1 to 

*^*^-n-en (xo +AX + N-PX. yo +M-Py) 
-> 3 'V 3 3 A~ 3 3 F IC5^X h U'?'^; 

[0 0 3 2];^:(c. xx-^y 1 0 4(c*DtiT. 'i'XAi 

4±Tv'3 >;/ h««3 2A~3 2F*^^^n^nx7^[n) 
t3 A y fcttfnfctegfcE 3 ®rX h U=fi7}V 1 1 T© 

A^->^sriijfr^. :in^& fYsi^tj tv^zs. zn 

*5^-n-en (xo +N-Px, yo +Ay+M-Py) 
n«. -> 3 y 3 4 A- 3 4 F CxX 1> t'f^i' 

;n 1 T<DA^->mfiMyf^n^. 
[0 0 3 3] z(Dt^0x:)^\^^(D&.mtn&^x. r 
r^y ^isj'scfirfi-rnft A y «^tac*^T«$n^. 

Ax = Ay = 2 + d [mm] 

W^. feS'fnfiAx, 'SiUAyii^'MiZ. 0 3®xX 
hl/5^^JH 1 T(Cfctt^^^J-A:5'->rLX-;/ h2 7(7) 
WIS (2mm) \Z, m4(0^yi77.-7-^ 2 8. SOt 

3}^yi';^v-i7 2 9. 3 1 tommd^mw-htzhn-v 

[0 0 3 4] mz. m 1 (Op^y-y-fl 0 SlCiJV^T. H 

a:s^^o':;xAi 4 0a^sfT5. cntr^o. la? 

(a) O&ftaW/S^Pi.i t^JSf'&C/XAl 4±Otf81!l 

MUSS 5(i.j) tc-?-n-?n06t3^tJ:5;a:ji^yi^;^ • 

> • #<;/i77.V-^^3 6&i;3 7 7jt}^i5g$n§, 0 
6»C43ViT. lh»l«Jg?3 5(i,j) fCtt. X;5|fiIffl(Dit<>7 
{7 7.^-9 2%, 2 9®#i^2 8W. 2 9W*<fi;fto;fe: 
:i^yi7;^.l'>'.d^yi7;^V-i7tfe3 7t, YA'l^lfflO 
3}^-;/^XT-i7 3 0, 3 1W^^3 0W. 3 IWi^ifi/j: 
-:>1tiiy^7. • -(> ■ 3j<-;/i7;^v-i7^3 6 

[003 5] fiU. ll^iCtt. 1 lHlBOS3fcT'>XA 1 

4±CD->3 >v hffi«3 2 A~3 2FlCJ^^$nfcl Iff 

X 1 1 5'JcDM^)'A5'->ax>y h 2 7 ©ISarot^i, xIj^ 

KAxfcnt1'&L'fcXBJt;cJ:0il^«yi/X"f>'iH«y 
11/8/2005, EAST 



(6) 1$M¥8-7 8 3 0 9 

W 

i7X'7-i;»3 7*«Sn?)©B. &fTT23?ll~l 1 

^JiT® 1 IffX 1 0 5IJ®^5)'A^'->ax-> hT* 
^. l^^d. y:5ln)(CAyfcttTe.UfeY^^(CJ;04^ 

• -r > • jp-y^xT-i^^3 6*^}g^$n-5© 

tt. lfT~l Off®^^^JJ:D^51 Offxi l^jog^j- 

[0 0 3 6] X5^<;/yi 0 ef-iil-iT. fi^SSKi 

t^il^l^le3 5 0.j) tc^fev^x, jj^-y^x-o-xj^yi^ 

JO X-7-i'»3 7 0^1.ffl!l®«fc2 8WtC3tI®»2 9Wt® 

x:3^(S]So:Y;^In)'\o^as•rnfiXi.l t. it^v^T.' 

^y- jH->i7XV-^^3 6©^1.ffliJ©fil3 OWif^fliJCD 

»3 iwt©x^ri«ijRr/Y;6rie]'v©ti:ffifnaYi,j t 
stfii-r-s. ttB-rnfixi.j st^Y..) «-£-n^n^ 

i'hJl'Tfe?., ;i©«^, XS3tTJ^fiS$n;tJK-y^7. 
•-f >• 3l^^/i77.V-ir#3 7©fifi-rnftXi,i 

(0 7 (a) ©X:^[6]) ©l?IO^p2C»©lta'Jj^O 
— 5^3> {/<i>\-M Di.j*i. Di.i ©^* 
Y^3t-rji^$nfc:#-;/i'X • -f > • /J^-yi'XV 
^ -^7^3 6®&tt-rnftYi. J tt. ±T (0 7 (a) © 
y:;&|p]) ©BSO-^p 2o©H-ail^©5'-<x h-vB > 

T. «T©M«*«^iz:-r^.. 
[0 0 3 7] Xi.i =Di,iM -Di.i . 
Yi.i =Di.j -Di*i.] 

'■k\Z. Xf-«y:^l 0 TiCfeViT, 07 (a) Cii^'^m^ 
Pi.) T©7'i'Xh-->3>©Xf!£iJ-S^*^. *#:6<J 
(r. 0iJA«Wa'J;^P6.6 ^Sip;^ (x^-Xh— >3>*J 
0©fi:fi) tUT, ^•©*B!fO©H-a!lj^P6.7 T?©xi' 
5^? Xh->'3>S5R&Sfe©i:-rs. -erothii^Po.T T 

©X-fX h-v-3>«, H-ffllJ^Pe.fi A^ethm-^Pe.T 

s-e©tta©iSss4>©^-x^'Xh->'3>'SXi,i , y 

[0 0 3 8] 137 (b) tt. ffiBl^i^Po.e ;!)^5.IWJ,-^P 

6.7 ^T-©2jit9©iSSES3-8S(:;3 9S:jK-r. •?-ne.x 

-TXI — V3>gXi.i , Yi.i tt« \Ly^<r>i^O\ZVV 

xhu-'>3>iijt«^-e**sn-5*^ ■?-©i»©fHii 

ffl(c{ia^Rff^©H-8Wl!?S;5^#*n^fc*, jijp^-rsx 
40 ^-Xl — v3>S©(iSc*<i^^iS<i:\ ^*?)n'5x'rX 
h->'3>fiS©^Mfe;*c#<?4-2>. -eCT, i;e5t5©g^3' 
^T?tt0iJ^«SS©M!St::iBoTx-< x h— >3 >^<£ 
3iD#-r?.CtCJ:0. /h$trifhiS!|IK^Tx-<Xh-v3 

[0 0 3 91 ZtVzMXyX. i^%%mx\t. m©iiiK 

4fieoTtg&©x-fXh-v'3>'ii&*«). -en^s^ 

■7'-i'Xh-v3>ffl&^je)-5^i:*<-e^^. tAT, ■?■© 
50 *lll««Hj©x><x h-->3 >©^tii:;&&Jc::3i^T>£'^ 

Version : 2.0.1.4 



(7) 



8 3 0 9 



11 



12 



[0 0 4 0] *S^ffipiJ-rfc. 13 7 (a) lC*3ViT. 

j^Pi.i ^mmzmo. ■ftfi®tt.«®ttsi^Pi.j t®x 

>3>llXi.i ttXi.i ~Xii.io sr© 
1 1 ofs©'^^ h;ufi-r*o. x-yxi — ->3>^y 

1,1 HYi.i ~Yio.ii 1 OiBO^^ hJUft-C 

2 2 0<BOx-<;^h— >3>MO'<i' hJUXi.) Rt;Y 

1.) ©i*3<D, -€-n-enoxfi£^j-x.i.j&(:;Y.i,iCD*s 

to 0 4 1] Sit. SiT®lh#J3*5ViTtt. :^T2 2 * 



D X i,j=. 2 



[0 04 3] 
[SC2] 



fll 10 



[0 0 4 4] -^tT. ^2) ommmmoi^mE 

^^W^T^- X 3 >SX . I ,. - I. X. k... 

Yi I- 1 . g , Yi k. . (ItS^j^^-SK^w. k. .-1 , w.k... w 
, k - 1 . . , w, k . . bmmiitj.iE>f2.^-^0iW\tSKT<D 

[0 0 4 5] 
[SC3] 

-Wik. .-1 +Wik. • +Wyk-1. . — Wyk, . = 0 

fit, -^-ron-m^Pk.. f}mmmz$>r,, 



•5. ife-r. xi-xh— >3>MXi,i rox^^>x,k,.(r 

jttbT^-n-?na*-w.k..s#4L. E.ox-cxh— > 
3>^Y..i ©x^^^Y.k..»C)t*LT-e-n-?na*w 

rk..*##U ffjBlJ^Pi.l -C©x-i'7.1 — ->3>D 
1.) ©Xfig^i-Dxi.i SrJ^© (^1) ©JJDfijD^TS 
•r.Jlt. fi^-w.k.., SLZ>'w,k..tt±|SB©?a*n{c;^ 

W -i/3>©Xfi!6^:^Dxi.i lC^*n.5i^l^^fi8..j * 

;*:© (a 2) T«-r. 

[0 0 4 2] 

mi] 

11 10 10 11 

S W xk.mX xk.mH- S SWyk.aY»k.in 

k.. *5S«P<i:;SStKa'I^P6.6 TfeSitiCtt. (» 

[0 0 4 6] 
^ [|S4] 

— Wik. .-1 +Wik. « + Wyk-I. • — Wyk. 0 = 1 

TrottSLs^P,.! -e$.^i:#lctt, (I&3) (cM^BfS 

[0 0 4 7] 
[ic5] 

— W«k. 1-1 +Wik. . +Wyk-1, D —Wyk. « = - 1 

(Si: 3) ~ (isc5) ©^fi=^ttfW)^©fliict^ 
30 ©1 2 0iH©*fr^*>5iE(iWtcSiSoTi/*5. -s-j: 

(3gc3) ~ (IS5) ©S!l55t;a:l 2 OfiW^frSct 

•V. (§c2) (ii 0 0 (=2 2 0 - 1 2 0) a©a^»-w 

ik... •wn.-*^?>U^'A^iZ^^'^tl^. 
[0 0 4 8] 

me] 



1 

S W yk.m' f £ 
•■1 ■' 



I k.B k'.a* 



[0 0 4 9] H© (5^6) {Cfel^T. :t&A (k, m, 
k' . m' ) tt, }S^=k, m. k' . m' iZft^CX^^ 

^^k, k* tt^n-eni*^e 1 ] *T© 

0 $T©M&Si^SS-eab-5. (»6) ©i^^MS©a 

» e .2 $:Ja/NC-r5a*w,k. ., Wyk. . S:i?«&Strtt, 

1 0 oi@©ai?<.w.k... wyk.. T-t-n-en (se) 

0 tffiivfc 1 0 o«©iiSD5@ii:*«ftt 
^iniciD, 1 0 oi0©fi^ffi^^w,k. w 
yk..©ffl*i^«6en*. cne>2' (Scs) ~ ms) »c 

f^Af-SCltfciD. S0©1 2 0il©S*w,k... w 
11/8/2005, EAST 



4i7 yk..©fflA«*J6^n-5, 

[0 0 5 0] :k\Z. igi©7.-r<y7'l O 8{C*5liT, Si 
3t$n;t2 2 Ofi©a«^w.k... w,k..€: (&1) tCf^ 
AbT. lloa¥i^fcJ:DW'illl^Pi.i T©r-<;^h-'> 
3>Di.i ©Xfi£5}Dx,.i ?&*«)-2). Xx-y 
:/ 1 0 9 ICiJliT, H-ffll^Pi.j ©x-<Xh— >3>D 
I.I ©Yj«5^Dy..i S^J&S. JJclC. XT-y-fl 1 0 

[0 0 5 1] *lliS0iJOia7 (a) IC^TI Iffx 1 1 

50 5lJ©VhU-y^Xi|*©fffiBiJ.fStC:fctiT, 'i>©6taiJ^^P 
Version : 2.0.1.4 
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UMB (S:2) iDl. 3 7 0. ip-^l^vXM^-va 

>fflil;£8JoiR'l;t^M a<D\. 37 fgTa&s c tmi)^-^ 

^^■ffi JcJt'^Tail^lSS*^ 1 / 2 «Tfc^oT(r>4 t*t 

[0 0 5 2] 'A\z. ^%m(Dm2^mm\z'D^mmt 

^, **I®^JT«. *66;fc2 2 OiSOT'f Xh 

~Xii.io oxfig^j-x.i,i~x,ii.io, -en5)C0Yt£^-> 

X,i. i~X,ii. 10, x-rXl — i'a^MYi.i ~Y 

10.11 ®xfigi}'Y,i.i~Y,io. II. ms^n^oy^'^^ 

Yv I . I ~ Y, 1 0 . 1 1 © 4 OlC b, 4 i^Jl' 

-::^ftlc¥J^ffi (x.i.i) , <x,.,)) , <Y.i.i>. 

!/X' il.l~X' (11. 10, X' yl,I~X' yll.lO, Y' 
il.t~Y' 110.11, Y' yl.l~Y' ylO. 1 1 Sr^ib'So <1 

ntt, o;^^^^[**:;^D-txtmA^t>OT?&«. 

[0 0 5 3] -?-©^(i, ^;tnc4ocDi;';P-:/cDffl$ffl 

tm ^^sn^a^^fflViT (»i) <tox-<xh 

^ X h - -> 3 >g®fig^>x, k . . , Y, k . . «-?-n^'n«rfc 

til^^X' .k.o, Y' .k..tcS#lfe;15nTV»-5. d® 
m2^JE«sj-7^*f.nfcx^'Xh—>3>«, o;*:^5i- 
^S:/D-fe;^&JI$n;^c^:9-Sx' n.., y' ii..^^e> 

K5*$nfc2;^Ci!iC±©7'.^Xh-V3>T*-5, Sfc, 
1 OT.x-yT'l 0 3®Xg|Jt. X«Xx>y T'l 0 4©Y 

9id^M©^7-b>;/hfi!c^. &t;*MJix:*(pj&t;Y:& 

[0 0 5 4] *fgB^©m3llffi^J(Ct3^^BJ-r 
^. C:©SI3|ISSfisjTfc, 3llSliBfisjlCi3^iT2 2 OIB 
©XW-XI — ->3>'^©'^i7 h;i/fiXi.i . Yi.i 

(0i©xxy:/i 0 6*1?) »i^<|in;-efe 

^, ■?-©g^. *I^Jg^JTfJ. **fc2 2 0fi©xfXh 
-V3 >M©'^^ hJUai£. x-f Xh-->3>SXi.i 

~Xii,i» ©x«5^x.i,t~x.ii.»o. •ensoYfiS^i' 

11/8/2005, EAST 



(8) #H¥8-7 8 3 0 9 

X,i. i~X,ii. 10. x-rXl — ->3>^Yi.i ~Y 

10. u ©Xfig^>Y.,.,~Y,io.ii. SC/^n6>©Y^i)- 
Y,i. 1 ~Yyio. II ©4 0t'i^JI/-7'^i'WL. A-D<D^)V 
-Zfmz^i^m {X^ui) . (Xm.i) , <Yi,.,>. 

<Y,i.j> . RZ/IS?gfS^^S:**5. m^^^t\t. X 
:^lpJ'\©f&^^S U':r-iJ>i)') . Y;5f|6]'s©X'5^- 
U>i^. ?gi'>Ad:[Hlfe^g, 2it;Xitt<!:Ytl!it©M'>;5:Ifi 

[0 0 5 5] ^flsW{C«8}g^4^*:*J&.Sfce, 0 7 
i<? (a) IC^SVsTT-CXh— >3>gXe.. ©Xx-v';^ 
(X. Y) ±T©jS^tUT. thSI^Pe.o tP 
6.7 a:©*^©;^^S:IK»3. ll«{Cffi©x-f X h-v-a 
>SX..i . Y..1 ©iSStbTfc^5J-^5lS2 0©tf 

ai|^©*;^i©]^S5ffiffl-r*. -e-tT, -s-wxx-e^ffi 

(X. Y) -C©ffiS*^?.*fJt;1--2>x^X h->'3> 
g©'^^' h;U£*i!6SMIS:<&2ffx 2 jij©^mff?nj. R 
t;2fTX l^J©:t7-fe-y hfr^iJ-U^t, fS/hSfUfeWlC 

■e©^sifT?"j©s^^ffifK-rs4fi®yi7^-5' (X7& 

|S]©X'5r-iJ>i;', Y:*[S]©Xdr- ij 06. 1135 

20 &) . 'Bi.n-^v^vY'nm^m^-t^2m(n-ty±.yv 
^■^^^o ^©^. n^ictfaj^n/ix-fx h—>3> 

[0 0 5 6] Z.<D^0\Z. #i''JU-7'©X-f X I — 

L^H^^T. ir;t;i 4 ^© T'x" .i.i~ 

X " I 1 1 . 1 0 , X " y 1 , 1 ~ X " y 1 I . 1 0 , Y " I 1 . I ~ Y " 
no. 11, Y" yl. I ~Y" ylO. 11 ^Itlti. 1'^ 

-fi 0 im^tnm\z m2) <D^mn&<D^mii^m>h 

t^T (SI) J;Dx-<Xh-'>3>€:^J&5. fiU 
©Ji^© (^1) x-<Xh-v3>S©«^^X 
.1... Y.i..tt-?-n^'n»f/c?5:fi£^)-X" .k... Y",k.. 

tcst&;^e.nTti^. d©m3iij£0!iT*ie)e.n&x 

w'Xh-v'3>tt, iJ^/$i^^4:^a-tx?&IS$n&^ 
^i'Sx^k... Y" .k..*^e.5R*e)nTii-5fcj.i). \rA 

B>xhi>. m2^mmtwm\z, 02©-:7xaxx- 
9im'&(o^m^^^m^^u laioxxy:^! o 3 

©XJIJt, XttXxyyi 0 4©YSitfC*5ViT{tlift 

«)^g*ti-f-5«^Tfe. ^e©fi:S*i»!)^M©:t7-fe-y 

■sj^tij) tt. ;i©^3#ijswt?tti^*3n'5. 

[0 0 5 7] :^iZ, *5SW®m4^|6et|»C'r)#EI8 4# 

7 (a) ©ct-51' 1 Iffx 1 1 jnjofi-sj^dtiP 1 , ~p 
/ersion : 2.0.1.4 



(9) 



8-78309 



15 

~P3 



16 



T, ;lrolg^OT(Dx^';^^-v'^>'S:0<i:^!*•7^£■r. •?■ 

^«/hft-rnfc8i@(Z)w-ffl!i,^Pi.i ~P3.3 m 

ff-Sl^Pi.2 ~P3,2 t(Dx-i'Xb-v-3>gSr-tn-? 
nXi , Xs , Xs tU, m2?ljOH-«!|;iSPi.2 ~P 

3.2 txijmz-fntzm'imonmi^Pi.i -vi.z t 

<D'T^7.\ — >'3>^S-€-n-€'nXj , Xi . Xi tf 10 

-So [Hlfi^t. ^ifrCDfWL'SPi.i ~P>.3 tY:^mz 
•rnfcm 2 ffOim^Pj., ~P2.3 iiOx^-Xh-v 

s.i ~P3,3 i:Ox^7.h->'3>^S-€-n-?nY4 , 
Ys . Yg t-f-S. 

[0 0 5 8] ^-nsx-fxh— >3>M/0i-e 

D2,8 =VVl • Xl + +W6 • X« +W7 • Yl 

J8 [&8] 

*^S/hi:i^5<t'5tra*wi ~wi2 

M.\z^^^-ct.\t.x^-rt\\ f^ffl^PI.l tcff 
suT^^t, x^'7.h-->3>MXi «n-aij^p..i 

1.2 rox-i-Xl — ->3>Di.2 tO^i^, xi'T.I — V 
3>SYi WftSI^^Pi.! ©x-YXl — V-3>Di,i t 
W-ail^P2.i Ot^-i-XI — ->3>'D2.i iCD^4>T?ab 
4. tSoT, >3>Di,i <Oiz^b\Zf&CXT-k 

H-aiJ^Pi.2 {CMbT:-wi +W2 

tf«p,.3 izmvx 
ffhiB!l^P2.t izmvx 
mi^oizmvx 
n-iH!i^P2.3 izmvx 
mm^Fz.i \zmvx 
tfMP3.2 \zmvx 

WSB^SPa.s fCMLT 
[0 0 6 3] £t±<&*t*St*CO (Sic9) *t^^n 



■Dxt^mhm-ox<^. mxiimAof}^<b+xy]i^iz^ 

oT<tttSiJ^P2,3 STSSK^Sintf, D2.3 = 

X. . s.'D^^=a ttiK), ii^o*^e.tfas^p..2 & 

Dj.s ==q2 +p2 -Qj , fioKS=3'''» atfi 

-So 

[0 0 5 9] sfc. mm^i/ (^g) ^ ©a^Ttos 

¥i^-r-5i:SC*9fg**|S]±t, D2.3 = (3pa +Q2 
+ P2 -qs ) /4. SM= (3/4) at;45. 

^ ^ -5 ^T©MSS Sffio T I^^OttS =£ff A 
g/hro^MTirW X I — V3>D2.3 ^^tb^Z-tffiX 
SS. J:oj;3;ittiCtt. 3ffx 33!>J;5:^«^n@fflil 

Xi ~X6 , Yi ~Y6 IZMLXm^wi ~wi2$M4 
b, (1^1) tCjtifJl£;$-a:Tx^Xh->'3>D2.3 S:;^ 

(DiamnaMx^t. 

[0 0 6 0] 



•+W12 • Ye 



;icoi^, (Sc2) 
c:®^KSffi£2.3 



30 



★-r;^h-->3>SXi , Yi ©fifeie^b-rsi^it-e, ^ 

JiS'^txi'T. b-->3 >D2, 3 i:H4iKI^fj:x^7. h 

3) (c»j$;-rs*«*ft=*^^3i-r-5£-S*^S5, 

[0 0 6 2] 

ftai];i^Pi.i (ClWLT:+wi -wt =0 
SS8®l©t)-fflil;i^tC':?l.>Tfc, (&3) ~ (fcS) 

w« = 0 , 

= 0. 

+ W3 +W7 — WlO =0. 
-WS +W4 +W8 -Wll = l, 
-W4 +W« — Wl2 =—1, 
+ W5 +W10 =0, 
-W5 +W6 +W11 =0> 
+ Wl2 =0 

[0 0 6 4] 
Cic9] 



— W2 — W9 



—We 
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